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A BST R AC T   
 
Aim: To evaluate the predictive roles of biochemical and complete blood count parameters in the 
diagnosis of febrile seizures by comparing these between patients with simple febrile seizures and 
febrile patients without seizures.  
Methods: One hundred fifty-two children (66 girls and 86 boys), aged 6-60 months presenting with 
fever symptoms presenting to our hospital’s pediatric emergency department between January 2015 
and January 2020 were included in the study. Demographic data, complete blood count parameters 
and biochemical parameter levels were compared between the two groups. These were divided into a 
patient group with simple febrile seizures (n = 74) and a febrile control group without seizures (n = 
78).  
Results: Comparison of biochemical parameters revealed significantly higher glucose, CRP, and 
ALT levels in the febrile seizure group, while Ca and Na were significantly lower. Comparison of 
complete blood count parameters revealed significantly higher white blood cell (WBC), neutrophil, 
red cell distribution width, neutrophil-to-lymphocyte ratio (NLR), and platelet-to-lymphocyte ratio 
(PLR) values in the febrile seizure group, while hemoglobin, hematocrit, mean corpuscular volume, 
lymphocytes, and mean platelet volume were significantly lower.  
Conclusions: We think that in addition to markers such as WBC, leukocytes, and CRP for evaluating 
inflammation in patients with febrile seizures, simple, easily available, and inexpensive tests such as 
NLR and PLR can also be useful for assessing inflammation.  
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Introduction 
Febrile seizure (FS) is seen in 2-5% of infants 
and children, and is the most common 
convulsive event in the pediatric age group. The 
American Academy of Pediatrics (AAP) 
defines febrile seizures as those accompanied 
by fever (>38° using any measurement 
technique) in neurologically healthy infants and 
children (aged between six and 60 months) with 
no signs of intracranial infection or metabolic 
disturbance, or history of afebrile seizures. 
Febrile seizure, the most common form of 
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seizure in the pediatric age group, was defined 
as a seizure associated with febrile illness with 
no known other cause of acute symptomatic 
seizure, including such as central nervous 
system infection or acute electrolyte imbalance 
[1].  
Febrile seizures are also classified as either 
simple or complex. Complex febrile seizure 
was defined as either focal or multiple seizures, 
or seizures with a duration exceeding 15 min, 
or both. Simple febrile seizure was defined as a 
single generalized episode occurring within 24 
h and seizures with a duration less than 15 min. 
Although the etiology of these seizures is still 
not fully understood, studies have shown the 
involvement of inflammation [2,3].  
Complete blood count parameters currently 
used in studies for evaluating several 
conditions, such as acute and chronic 
inflammatory states, infectious diseases, and 
malignancies are simple and popular 
parameters in differential diagnosis. Systemic 
inflammation and febrile seizure are closely 
related entities. Various inexpensive and easily 
accessible laboratory parameters are available 
for evaluating the severity of systemic 
inflammation, including the neutrophil: 
lymphocyte ratio (NLR) and platelet: 
lymphocyte ratio (PLR). Changes in the 
proportions of white blood cells (neutrophilia 
and lymphopenia) represent the immune 
system’s physiological response to an 
inflammatory process, injury or stress[4], also 
reflected by NLR and PLR. Some complete 
blood count parameters have been reported as 
novel inflammatory markers in Guillain-Barre 
syndrome and venous thrombosis [5,6].  
Studies in recent years have shown that 
inflammation and hypoxia affect some 
complete blood count parameters and are 
associated with seizures [7]. The purpose of this 
study was to evaluate the predictive roles of 
biochemical and complete blood count 
parameters in the diagnosis of febrile seizures 
by comparing these between patients with 
simple febrile seizures and febrile patients 
without seizures. 
  
Materials and methods 
One hundred fifty-two children aged 6-60 
months presenting with fever symptoms to our 
hospital’s pediatric emergency department 
between January 2015 and January 2020 were 
included in the study. Patients aged between six 
months and sixty months and meeting the 
definition of simple febrile seizure were 
included in the study. Patient data were 
analyzed retrospectively.  
Patients meeting AAP diagnostic criteria were 
divided into a patient group (=Group 1) with 
simple febrile seizures (n = 74) and Group 2 
with fever but no seizures (n = 78). Patients 
with previous histories of epilepsy or cerebral 
palsy, neuromotor retardation, chronic illness, 
head trauma, or diagnosed with meningitis or 
encephalitis within the previous month or 
concurrently, were excluded from the study. 
The data collected included demographics (date 
of birth, sex), and complete blood count 
parameters and blood biochemistry values were 
also compared between the groups.  
Complete blood count parameters in blood 
collected at time of initial presentation included 
white blood cell (WBC) count, red blood cell 
(RBC) count, hemoglobin (Hb), mean 
erythrocyte volume (MCV), hematocrit (HCT), 
erythrocyte distribution width (RDW), platelet 
count (PLT), mean platelet volume (MPV), the 
neutrophil:lymphocyte ratio (NLR), and the 
platelet:lymphocyte ratio (PLR). NLR was 
calculated as the ration of lymphocytes to 
neutrophils, and PLR as that of platelets to 
lymphocytes (XN-1000-Hematology-
Analyzer, Sysmex Corporation, Kobe, Japan).  
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Blood biochemistry parameters included 
sodium (Na), potassium (K), calcium (Ca), 
aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), and C-reactive protein 
(CRP) Automatic Biochemistry Analyzer 
Abbott Architect c8000, Abbott Laboratories, 
Abbott Park, IL, USA). The study protocol was 
approved by the local human research 
committee (protocol number 2905 2020/179), 
and the study was conducted in compliance 
with the Declaration of Helsinki. 
 
Statistical analysis 
Continuous data were expressed as mean ± SD 
(min-max) in both study groups, and 
categorical variables as frequency and 
percentage. The Kolmogorov-Smirnov test was 
first applied to assess normality of distribution 
of the study variables. Normally distributed 
variables were analyzed using the independent 
samples t-test, while categorical variables were 
analyzed using Pearson’s chi-square test and 
Fisher’s exact test. The results were assessed 
within 95% reliance, with p <0.05 being 
considered statistically significant. All analyses 
were performed on Statistical Package for 
















(SPSS Inc., Chicago, IL, USA). 
 
Results  
One hundred fifty-two patients were included 
in the study. Mean ages (months) in group 1 
with febrile seizures were 42 months (56.8) 
among boys and 32 months (43.2) in girls, 
compared to 44 months (56.4) in boys and 34 
months (43.6) in girls in the group 2 (p=0.96). 
Boys constituted 42 (56.8%) of the group 1, 
while 34 (43.6%) of the group 2 were girls. No 
statistically significant difference was 
determined between the groups in terms of 
demographic data (Table 1). 
In terms of biochemical parameters, CRP, 
glucose and ALT values were significantly 
higher in the group 1 than in the group 2, while 
Na and Ca were lower in the group 1 (Table 2). 
No significant difference was observed 
between the groups’ serum AST and serum K 
levels. 
Comparison of complete blood count 
parameters revealed significantly higher WBC, 
neutrophil, RDW, NLR and PLR values in the 
group 1 compared to the group 2, while MCV, 

















Table 1. Demographic characteristics of the study groups. 
 
Parameters Group 1 (n=74) 
 
Group 2 ( n=78) 
 
p value 
Age (months), mean ± SD 41,64±18 36.2±19,9 0.078a 
Gender, n (%) 
        Male 






SD: Standard deviation.  Data expressed as n (%). p values indicate statistical significance at 0.05.   
a Independent samples t-test,  b Pearson’s chi-square test.  
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The laboratory parameters of CRP, ALT, and 
glucose values were significantly higher in the 
febrile seizure group in the present study, while 






































complete blood count parameters, WBC, 
neutrophil, RDW, NLR and PLR values were 
significantly higher in the simple febrile seizure 
group, while lymphocytes, MCV, HB, HCT, 
and MPV were lower. Inflammatory cells and 
Table 2. Biochemical parameters of the study groups 
Parameters 
 
Group 1 (n=74) 
 
 
Group 2  ( n=78) 
 
p value 
CRP, mg/L    10.8 (0.1-68.7) 4.5 (0.1-49.6) 0.003a 
Calcium, mg/L    9.5 (8.3-10.8) 9.8 (8.8-10.8) 0.01a 
AST, U/L 37.5 (11-160) 32.7 (19-58) 0.1a 
ALT, U/L 20.3 (7-100) 16.4 (10-33) 0.006a 
Serum glucose, mg/L    92.9 (38-174) 85.8 (63-127) 0.007a 
Sodium, mmol/L 137.1 (131-145) 138.8 (134-144) 0.011a 
Potassium, mmol/L 4.47 (3.5-5.5) 4.49 (3.8-5.5) 0.78a 
AST aspartate aminotransferase, ALT alanine aminotransferase, CRP C-reactive protein, SD 
standard deviation. Data expressed as mean (min-max). Bold p values indicate statistical 
significance at 0.05. a Independent samples t-test. 
Table 3. Comparison of hematological parameters in the two groups. 
Parameters 
  
Group 1 (n=74) 
 
Group 2  ( n=78) 
 
p value 
WBC,× 10⁹/L 9.9(4-27.3) 8.6(4.2-16.9) 0.022a 
Neutrophil, × 10⁹/L 6.7(0.7-7.8) 2.8(0.4-7.8) 0.003a 
Lymphocyte, × 10⁹/L    3.7(0.7-11.3) 4.7(0.8-10.8) 0.007a 
PLT, × 10⁹/L  323.3(171-578) 349.2(291-575) 0.08a 
Hemoglobin, , g/L 11.7(8.5-14.9) 12.4(10.2-14.7) 0.045a 
Hematocrit 35.2±3.38 37.5±2.5 0.02a 
MCV 76.9±6.6 78.9±5.5 0.047a 
RDW 16.8±2.02 13.4±1.7 0.04a 
MPV 7.16±3.6 9.3±1.2 0.039a 
NLR 3.35±8.1 0.77±0.67 0.008a 
PLR 119.9±83.8 88.1±45.9 0.005a 
WBC white blood cell, NLR neutrophil to lymphocyte ratio, PLR platelet to lymphocyte ratio, SD standard 
deviation, MPV mean platelet volume, PLT platelet count, RDW red cell distribution width, MCV mean 
corpuscular volume, MPV mean platelet volume, Data expressed as mean(min-max) or mean±𝑆𝐷. Bold p 
values indicate statistical significance at 0.05. a Independent samples t-test. 
 
                                              Yoldas et al  / Exp Biomed Res. 2021; 4(3):198-205 




proinflammatory cytokines are known to play 
an important role in the etiopathogenesis of 
febrile seizure. Inflammation is thought to 
lower the seizure threshold and to increase 
stimulability in the brain [8].  
CRP is an acute phase reactant and a highly 
important marker associated with inflammation 
levels independently of age, sex, and physical 
factors [9]. Yiğit et al. compared CRP levels in 
children with simple and complex febrile 
seizures and reported higher levels in patients 
with complex seizures [8]. Additionally, 
Romanowska et al. reported higher CRP levels 
in a febrile patient group without seizures 
compared with a group with febrile seizures 
[10]. CRP levels were also significantly higher 
in the simple febrile seizure group in the present 
study. The higher CRP in the febrile seizure 
group in the present research may indicate a 
role of inflammation in the etiopathogenesis of 
febrile seizure. 
Na and Ca electrolyte and blood sugar level 
irregularities are known to play an important 
role in the etiology of seizures. Acute 
symptomatic seizures may be seen in children 
in case of Na levels lower than 115 to 120 
mmol/L or higher than 145 mmol/L. It has been 
suggested that hyponatremia can lower the 
seizure threshold in febrile seizures [11]. In 
their comparison between children with febrile 
and afebrile acute gastroenteritis-related 
seizures, Wu YZ et al. reported lower Na levels 
in the afebrile group [12]. Zifman et al. reported 
lower Na values in a febrile patient group in 
children with acute gastroenteritis-related 
seizures [13]. In the present study, serum Na 
levels were significantly lower in the febrile 
seizure group. However, the focus of infection 
in our groups was upper respiratory tract 
infection. 
Ca levels are also important in the seizure 
etiopathogenesis. Paresthesia and muscle 
cramps can be seen in mild hypocalcemia, 
while a Ca level below 5 mg/dl is reported to 
cause seizures [14]. Yousefichaijan P et al. 
examined 549 cases of simple febrile seizure 
and observed low Ca levels in a small number 
of patients [15]. Serum Ca levels in the present 
study were significantly lower in the simple 
febrile seizure group compared to the febrile 
illness without seizure group.  
AST is abundantly expressed in non-hepatic 
tissue, while ALT concentrations in non-
hepatic tissues are low. High hepatic 
transaminase levels may represent not only 
liver damage, but also inflammation, fever, or 
non-specific tissue damage. Wu YZ et al. 
reported higher AST and ALT in a patient 
group with febrile seizure [12]. No significant 
difference was observed in AST levels in the 
present study, but ALT levels were 
significantly higher in the febrile seizure group. 
In contrast, blood sugar levels below 40 mg/dl 
or above 400 mg/dl are thought to cause 
neuronal over-stimulation and to trigger 
seizures [14].  Costea et al. compared serum 
glucose levels in patients with febrile seizure, 
and reported four-fold higher levels in patients 
with complex febrile seizure [16]. Similarly in 
the present study, glucose levels were higher in 
the simple febrile seizure group compared to 
the febrile illness without seizure group. Febrile 
seizures may be one of the risk factors for stress 
hyperglycemia in children, and further studies 
are now needed on this subject. 
Iron deficiency is known to play a role in the 
development of febrile seizures [17]. The 
relationship between iron deficiency anemia 
and febrile seizure is still the subject of 
investigation. A Sherjil et al. reported that iron 
deficiency anemia increased the risk of febrile 
seizure two-fold [18]. Iron concentrations in 
blood could not be analyzed in the present study 
since the test was not routinely requested. One 
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previous study comparing types of febrile 
seizure determined statistically significantly 
lower Hb, Htc and MCV values in patients with 
complex febrile seizure [19]. Similarly in the 
present study, we also observed significantly 
lower Hb, Htc and MCV values in the febrile 
convulsion group. In addition, RDW is 
employed for evaluating the etiology of anemia, 
exhibits positive correlation with inflammation 
in some diseases, and is thought to be a 
potential inflammatory marker [20]. Türay et al 
observed significantly higher RDW in febrile 
seizure recurrence [21].  Örnek et al. observed 
higher mean RDW in their complex febrile 
seizure group, but the difference was not 
statistically significant [19]. RDW was 
significantly higher in the simple febrile seizure 
group in the present study. 
Previous studies have investigated the 
relationship between MPV, reflecting the 
proportion and size of platelets produced from 
bone marrow, and severity of inflammation in 
various diseases [22]. One study comparing 
children with febrile seizures reported 
significantly increased MPV values in a 
complex febrile seizure group [23], while 
another study observed no significant 
difference [24]. MPV values in the present 
study were lower in the simple febrile seizure 
group. 
Leukocyte, neutrophil, and lymphocyte counts, 
and the ratios thereof, are an important 
parameter that can be easily used to show the 
severity of disease in systemic inflammatory 
conditions [25].  Gontko-Romanowska et al. 
compared patients with febrile seizures and 
febrile patients without seizures and reported 
significantly higher neutrophil levels and 
significantly lower lymphocyte levels in their 
febrile seizure group [10]. Similarly in the 
present study, neutrophil levels were 
significantly higher in the febrile seizure group, 
while lymphocyte rates were significantly 
lower. Yousefichaijan et al. reported 
significantly higher leukocyte counts in febrile 
children compared to children with febrile 
seizures [15]. Leukocyte counts were also 
significantly higher in the febrile seizure group 
in the present study.  
NLR and PLR have recently been recognized as 
markers of systemic inflammation, and are used 
as predictive indicators in some diseases [4]. 
Studies have reported significantly higher NLR 
values in complex febrile seizure groups among 
patients with febrile seizures [8,26]. Another 
study reported significantly elevated NLR and 
PLR values [19]. NLR and PLR values were 
also significantly higher in the simple febrile 
seizure group in the present study. 
The principal limitations of the present study 
are its retrospective nature, the low patient 
number, and the fact that only patients with 
upper respiratory tract infections were 
included. Further prospective studies with 
larger patient numbers are now needed.  
Conclusion 
Inflammation marker elevation must be 
carefully considered in patients with febrile 
seizures. We think that markers such as 
leukocyte count and CRP are simple, readily 
available and inexpensive tests. NLR and PLR 
values can also be employed as predictive 
indicators. 
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